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(54) C^ggo^fefSi] * ^-i®«^lftfi^lSc#a:^ffi*5<fct^:^ ^-®«i^lft:«rfe 



(57) {^m\ 

5^>fX7^K®lfei:/\-K3tr-l®»ta)fe<0^^^i£ 

mr 




( 

I 

:^ (I *5 T , 

m t . 

atrial 1 :^xz^m 2 <Dmt^j:m(DmwLmm\zm-r^ \^^x . 
nmt . 

^m^^ z. tt:^m,tr^ti ^-mmm^m^mmyj. 

^ T > 

^ - mm(D^Mm^^tismmm^i^ t vx (D^um^ 0 m 

^T^ti'y-miSk\z^mr^:^miz^\.^x. 

at, ' 

tflsmm 1 ^^i^m 2 <Dmmj:m(ommt^^\zM-:s\,^x . 

[i§^j§4] m^ms o:^ ^-mmmm:^m\z^\.^x. 
^m^^nmj:mit. tfimm i(Dmmxm\z^^xmsSt 
tsnti. mmmm^^iivx<D^um,i)^. soook^Ic 
m(Dh^\z^^^x: ttria^i&tuT. tiimn,u^tt ^ - 
mm<D^WL&/i^tiimmm^i^ t i^x (D^umj: 0 m < u 
^^ik^nmr^ z. t^^mtt^ij ^-mm^m^ 

im^m^] m^m I h V < \t 2 <D ^ ^ - mmmi^^^^ 
nmy3m\z^->xm^^>w^^nmv . ^rz^tm^m 3 h 
iy<\t4<D:^^-mm^is^y3m\z^'Dxx^^'y-mm 

c 0 0 0 1 ] 

i^m<Dm-t ^^m^m] c<D^m\t. 
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[ 0 0 0 2 ] 

['<jt3^(D^m] zj > ^ ^mo)M.^u^m\zj:^x 
:^ ^-miik<Di^f^i. ' mmf)^^mizf<s,o . y'-^-i ^-tin 

XU<. -jK:cD:i-:7 -f XT %, i3 ^-mmo^fSL ' mm 

C0003] ^(Dfttb. :^ ^ - ^ :A > h^mf3:\^^ 

\^f]'^ — -7^ — i^^>hzyXy-A^^^m\^X^rZo ti 

— -^^ — -j^yh}^. R G B ^m-^Y u c K^mti- ^ 
(D. y"/"^^ Tsm^o^^^mx^m-^ntz^^. CIEX 

^ i^f3:^^^m(r)^^^^m 0 m t i^x^mT ^ ^ <Dx . 

y^ :^ zf u y r ^ )\^ iz rnffi, ^ y^ n 7. O ^ ^ <D 
(Characterization) , ^ <D y^ ^ ^ :/ a y r ^ )]/ ^ 

20 ^^jlfe (Conversion) CD t3 . ^ 7^ A X <D ^@ || V 
llS¥^fbtc:^T'5«5iE (Calibration ) Ua^^^tl 
S . 

[ 0 0 0 4 ] vt^. mc^^m^Lxmcmx$>n\^. -r 

fc£t)-^^^0«jtc — gc-rn^^> M.rz B \z ^ m \: ^ \z ^ ^ ^ 

X ^nx tft. mm. :^y--^^-i^;<>hi^y.y- 
0. D 5 0 ^;/5:«D 6 5 CDi!B5BTTaig'r^^i^tw«, 

nx^fzo 

30 [0005] ■r'ciw:a:itt imx^t. mm 

i^t)^ ^yt^i 20, 1991, 363-368P) iCX 

-A- K n tr- 1 Tti, (ytm^^ ^ytoy 

fe) (Slt^tefr ^ ;t HiSjai»iftc(Z>fi) tiri^^ 

40 [00 06] z.<Dmm^m^Lx. ;<77-"A*-Kntf- 
7-7"-f x:/u-r ©itsfe (^^fe> 

■9 8 3 0 i-^iii^. m^<D ^\z'D \^^x (D^i^^ tt^m^ 

[ 0 0 0 7 ] 

[^^?5^^^Ui; -5 tr ^SRjg] U7&^ 6 , C <7) 1^ 

ra¥9-9 8 3 0 i^<o:^^«, mS:U^^f)^fJitS 



3 

0 . 

[0008) -eCT, Z<D^m\t. —WL<0^y^X<OX 

\z^^m^t\i^om^fi^'o^iE^i^if^m:^T^z.^fs. 

[ 0 0 0 9 ] 

ijti ^ — m^^ti "^ — y^ ^ x-fu^ izm^'i'^ij "^ — m 
ft^^rigiar 1 (7>^iaxgt. tumti ^ 

[0 0 10] s <o^m'c\t. x:h ti ^ -m^^ ti 
^ — v" >f u ^ \z^^'r ^ ti ^ - mm\zm^T 

X y u oi^^t ^^lar 2 oig^xs t > gfis 
I ^j:zsm 2 <DV&mj:m<omWiBm\zmr:^\^^x . ytm 

l3-'5««[«:Sffflr«»«^«^taX@i. CKD^Sc^mxS 

\zx-z>xn\h^nft^.^\zX':>x. mmx:h ^ -m^ 

[0011] 

[00 121 -eUT, «S:fiCHiX@lC*5C^Tti, ®i<o 
ggfiaxetC J:oT|gia$n^.^^^f^t . m2<^|gg4X 

^:&^\z'D\,^x<o^^^tm^\zt3i^^m^<D^&ii^^ 
m^r^i3^-mmiz^^ri>rztb(D^i^^^tvx. 
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[0 0 13] Lfzu^^x . -'ist<r>:ty^y(.(D^o{zm^ 
<mmttxitmmiz:hi^xh. B^iz^^^^t^^^m 

[0 0 1 4] ±iE<o:i^feJc,fc*ffi«^3<o^9go*^- 

[0015] 

[%9a<oiiM<D}e^flg] c^i onisgffi^ag -:* 

<*:tUT, mi<Dmmj:mio. m 2 ©g^xs 2 o 
20 [0016] 1 (ommjim I 0 x\t. ^ 7s':r v t< 

2(D^ilXS2 0T«. T^^XT^U-fiNfiiltS^r^Oi^ 

x>f w-r <7)^i±^igiSfc-r^o ^cyi:L'> t^w-x 

[0 0 1 7] ^l<7)BgiaX^10TC0|g^^it^OlJ0 
*5«t 2 (O^^XS 2 0 -C<D7^^ A T'U-r #14 

1&«<z>5i0i^*tt. g|i iic^-rcfc^;&::^rj£ic 

1 ic7^-< X y u-r Tj^ia© $ nx^*^^nm.(nn^^2 

%tz. (B) »-^-rj:^tc, 7^^xyu-< 

[0018] ^(I^WIC, miOfgiaxaiOTl^:, T^-Y 

-fetL^. m 2 (OgllXg 2 0 T^>r A T'U'-r 

tttUX, fi3JA«. R G B t y 

[00 1 9} ssi^^m^SiEfi^sci¥ttixg3o-c«, m 

x@ 2 0 TlSia ^n^^cT^-rx^K^iiticSt^v^T. 



( 4 ) 
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^^ti ^ - miiki:<0^(0 M.X^-^^-^ ^^.^k^Mmr 

[ 0 0 2 0 ] commj^m-i^^t. m<^&^\z. mmytmm 

g 5 5 75^ e) T'cC ^ o 

[0 0 2 1] ^^^^m^mj^m 4 0 i:\t. m I <omm. 

[0022] 02<D^fefflse8. QT^-Tcfc^JC. $> ^ 

^^^\Z'D\.^X(D!^i^^(D^m.m^^S 0 0 0 K}^±<Dm 

ffl-ctt. i^^^fe^^fei3 7^c-5^^fe<o^iaig7&«, — few 

:^ftffl8!^tw:fe V^Ttt, m&\Z^ i^r\Z. ttflcfe^fem 

5 0 0 0 K^^(D^ST«, #J^fe<7)^?a^;5t<g < 20 

feODfeMS J: 0 S5 < 7&*. 
[ 0 0 2 3 ] ;5t^®$nTl/i*SaJ^(0BBqg 

^ ^mm.^^ ^m.m[f^\z$>^m^\z\t. z, o \^rz.n.K^ 

S , «c ^6 t;: ^ « ;^ < . g t, ifi €i -d: * 

[ 0 0 2 4 ] m^^^^^mjiU4 0 'c\%. m\(Dmm, 

fcii^ic^oT. m 1 cDgg^x^ 1 0 -c^ia^ n Acfim 
at;&^e>, ^^m. rut)-^m^^iLm^\zti.^^^^(D 4o 

L u T ( ^7 1^ T - :/ ;i/ ) J' o r fr ^ o 

[0 0 2 5] fiO^A-S(^iEX@5 0T?fi. 
^^S!lXe4 0T^S9$nfc^fe,i*Ci:> 0ijAtf8^a<Ofi 

ti:«.€^3a:S^tB-r-5o 50 



[0 0 2 6] fefliJtN^7';i'^^fi£-r'5 8f@0^7^-i$' 

J^P1-P8^. CIE193 1©XYZfeag^:S(fct 
T4- A *« 

[0 0 2 7] S3ti> -fec^^X.-iScMIEXigSOTCOfi 

^-ifeMiEieis;p-5^ > 1 0 0 ^-tt^t-v^io 

llCi3liT> ±fa08f@<D^^— ^<D#^n^l<i:b, 
;^{ZX^>>y^l0 2lZjt^T. -ec08f@<7)fif^— 3';5^e) 
^n#@(Z)5^-iS^^M^U» ^JCXT-^>yi 0 3lCjiA/ 
-eo3l^b)tfe5^-rS^$_tiEO<fc'5fCC I E 1 9 3 
1 (r>XY z ^&mu\z^^l. . :d<\z7.^ y-f \ 0 A \zm 

^T> -^(O X Y Z fe^^:^^ L M S i|:l^(t:j5&«riiSl::^Jft 

■r * . 

[0028] CIE193 1CDXYZ e» L M 

X, Y. Z. ^i^^O L M S iit^^Jt-^fiiS: L . M. S 

L= 0, 2 8 9 7 IX 

+ 0- 6 8 8 9 8 Y 

-0, 0 7 8 6 8 Z - (1 1) 

M=-0. 2 2 9 8 IX 

+ 1. 1 8 3 4 0 Y 

4-0. 04 64 1 Z "(12) 

S= 1. 0 0 0 0 OZ • - (1 3) 

IC <J; o T ff ^ . 

[0 0 2 9] ^tC. X5^!y:/l0 5^Cit^T. -eOLM 

L*=L/Lw -(21) 
M*=M/Mw -(22) 
S'=S/Sw -(23) 

[ 0 0 3 0 ] ^ 7.zf ti^WLm^nx\^^^um.x(r>^ 

5£fe<Z) L M S Ht^ifr^&^M L w. Mw, SwU. ^ 1 <0 
UmLJLmX 0 tl/ii|#^fi(3[)fefi$, C I E 1 9 

z I oxY z ^m.mw.\z^\^\^ . ^<r>xYz^&i&n 

^ . ^ (1 1) - (13) tCJ:OLMSi|2bt(4cf6^«tlC 
^tft-r S C t J; o ^86*. 
[0 0 3 1] i^:£6fej£^S!lX^4 0T^ffl!l$n 

'M,^\zy u — ^ ^ - V ^-if u y i; m\z^T) , *-rx^ 

«;;::^20 llC*5ViT, ^lO^^X^l OTlgiSt^n 

St. #^fefem^l8!lX@4 0T->?BI$n;t, 
OViTO^fe^tDfeSi:*, CIE19 3 1<7)XYZfe 
SJS©IC|gJfeL/, 2fclCX7=-!y:/2 0 2ICJi/u-C, -^-CDX 



( S ) 



Y Z feSJS©^ L M S ^«<$:JC^«afC^^ i^lZT.y' 

(0 0 3 21 xzfu^ i!)^nm^rix\^'^^mm,'c<o^ 

^^(0 L M S mi^f^fC-^^^ ^ ±m<D ^ O \ZL w . M 

Jc^^m^* L"w, M"w, S * ' w i: T-S . X -r y :/ 
2 0 3 -COiffi^J^OlC^iEU, U4T(7)?aitit, 
{k-L"w+ (1-k) Lw) (31) 
{k-M"w+(l-k)Mw) — (32) 10 
L"= {k-L**w+ (1-k) Lw} 
M''= ik-M**w+ (1-k) Mw) 
S" = {k • S''w+ (1-k) Sw) 

[00 34] T.'r y ':f I 0 7 \zm/ux, -eofe 

O^A-ScMiEmtD L M S ^ttft:j&«r«a L * \ M". 

s " $ . &.T<Dmw^. 

X= 1- 91019L" 

- 1, 112 1 4M" 

-0. 2 0 1 9 5S" — (5 1) 20 

Y= 0^ 37 0 9 5L'' 

+ 0, 6 2 9 0 (5 2) 

Z= 1, OOOOOS*' • (53) 

lC<fcoT. CIElQSlOXYZfe^ffigirtEJftr 
S . 

t0035] ^(D^. 7.7- y y I 0 S izm/oX . ^ <D X 
YZfe^J^ISSr. ^ 7. • > ^ ^ > > h fS. 
F^^-C$>^L*a*b*^^©®«7'— :5'L'' a*' b*' iZ 

[ 0 0 3 6 1 * C X 5^ y:/l0 9\zmAjX. ±fE<D B 30 
^Ofi5^-:5'(D#^n$:l?^ftt-1'>iJ7iJ^>hU. 
\Z7'ryZfllO\zm/oX. n 8 ct 0 >c ^ § 

L'* =inl 1 • L'+ml2 • a* + m 
+ ml4'L'-a'+ml5-L' 
+ ml7«L'*a''b'+ml8 
a'' =m2 1 • L*+m22 • a'+m 
+ m24 - L' • a' + m2 5 • L* 
+ m27 • L* • a' - b'+m28 
b*' =in3 1 • L*+m32 • a* + m 
+ b34'L' • a'+ni3 5 • L' • b' + m 
+ m37 • L* • a*« b*+m38 
X$>^. Ktt, :tScT, jfi^ttit-rs. 

[00 39] ^VXs h' m^m t 1.x . ±iE08fecD 
mmm^ L n \ ^iW«S*Ln'' (0=1-8) tT^ 
t . ^<0m^ (KM) E n fi, 
En = Ln'-Ln'* •••(71). 

x$>o . mmomm e 

E = E E n ' •-(72) 

[0040] -euT. :L<om^<D^mEti^m'\^tu^^ so 



8 

{k-S'*w+ (1-k) Sw} - (33) 

\zx^xffo. k\t. 0 ^ I ^xomoy^^x . 

«0. 5-0. 7 5 <6 t^J&^Jf * L l^. 

(0 0 3 3] m 3 (D^<DM.X—mmJE^m)\^-^ > I 0 

0 X\t. X^•y7^10 5;^^^6X5^>;/>^l0 6l3it^T. 
Z<DJ:o\zm5<r>7'ryZf2 0 3xnititinrz. it (3 

1 ) ( 3 2 ) ( 3 3 ) -e^$ n-S^i^lSlCffiiE^O L M 

smvti^ft-^m'^m^'^x . 7^ y zr i o s xmrnit^ n 
ft.^(2i) (22) ( 2 3 ) xm^n^Lusmtk 
i^ft^^mh' . M' . s* \z^iyx. ^rcomw^. 

L • -(41) 
M ' ( 4 2 ) ■ 

S • -(43) 

PlWiiy. n 8 JUTT* « t*»JWr Ufc i # IC tt, X 5" ^; 
:/l02l::BI-:?T. X5^»>>^l02-l09*MI0iI 

5 Otp<Ofe<D^^— i^MiE*XS5 ITfr-^. 
[00371 -eLT* 7y^y:fl IQXn ft^B^O:^^ 
tmWfi^^ t^\Z\t. 7 y y 1 1 0 tt^ ^ 7. y Zf 1- 

1 llrii^-e. ^(D M.^ — ^miEj:m s 0 ^ <o^<D 

«^ISci:L.T3x8^}-U^;/^Xfi^»*^m-r*. C<D« 
iifit^iE^Oia<h<Dfell;&^S/J>t75:-6<fc^C 3x8^ 

h 0 y ^ ^^fk^nttir^. 

[00 38] TUt:>t> . 3x8-7HU*y^X^^§C<D^n 
'etKD^.^^m i ) (i=l-3, 3=1-8)^1^, 

x-^ie«rL" . a** . b*' t^T^t 



1 3 • b 

•b'+ml6»a'»b* 

• K -(61) 

2 3 • b ' 

• b'-fin26 • a* • b' 

• K (62) 

3 3 • b ' 

3 6 • a ' • b ' 

• K (63) 

o \Z. Z X B T h *J y 7^^(D. ^ (6 1) <D L ' ' 
•«fi COl^TOfi^iSmlj (j=l-8) ^^^T^. ^ 

(6 2)<Da'*®lCOV^Ta)^Scm2j (j=l- 
8) . ^J:t^lS. (6 3) Ob'' UlCOtr^TOC^amS 
j (j=i-8) t>, fgm(CSt3£-r 

(0 0 4 1) a±OJ:^CUT. A:^:^^-®»$r7'>f 
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[0 0 42] M:t^tCOliT«> IfjCfi-Ct). /\ 

[0 0 4 3] a^ffl^^^f&l^ttJX^eOTti, m2 (D 

l^tLT. ±M L <fc -5 R G B i: y U — © pgrlS^ 
^f#tt;!><«^Ui d t J; o T, XYZ^raA^e>RG 

B?SW'^®fe^4fe<0«|fc^-jgtC^3fr-6Ct*t-c# 

[0 0 4 5] mi<7)igilXiei 0;feJ:y:^2(^agitx@ 

lai^^i^^iiiE^iic^tBxie 3 0 . i^^fefes^ 

Xcc = 68717exp(-0 
Ycc = 27699exp (-0 
Zcc^93281exp (-0 

[0050]U/t:^)^-pT, C(0K^^(91) (92) 
(93)tJifa(7)||^jt(81) (82) (83)t?5^ 

C ©^Mffi^JgcOi^^fefefig^jilXg 4 0 Ttt. CCDcfc^ 
izmJE^X c c , Ycc. Zcc$^til-r^CtlCj::-p 

[ 0 0 5 1 ] feO JLA.-iScMiEXig 5 0 rtt, C(DiNr^ 
fifeS^JB!lxe4 0 T^«S$n/t^fej^ t, #ll^tf72 

9 (9X9X9) m<D^^-^\ZJ:^^mj:t-'e^}Ut\Z 

iisjt^^7=^;u^fflf^-r^ 7 2 9 iio^T^-ij^ii. CI El 

9 3 1 (OX Y Z felgj^® t UT-^it^. 
[ 0 0 5 2 ] mS\t. fi<D^^-Sc^iEX@ 5 0 *3,ttJC 
eo^^-Sc^i^X^ 8 0 T(D feco^^e -ScMlE^lfe^gL 

m)U-^ > 3 0 0 X\t. ^■r;^7^':/>^3 0 1C*5l>T. 
±fa<Z)7 2 9<B0^5^-^0##n^li:U, 
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[ 0 0 4 6 3 tzf^L. c(Dmmmmx\t. ^o^a— s: 
/cco> -enjc^^T^ ^<DKA.-mmiExm5 0 x\t. 

^X^7 0«. fi(7)^;^-&^tftXM 8 0 *3 J;CX^^ffi 

10 [0047] #^fel3 0l^T<^. /N— K3t:-(Oa!I^M 

Xwa=Xwm + Xcc — (81) 
Ywa=Ywm + Ycc (82) 
Zwa = ZwmH-Zcc — (83) 

[ 0 0 4 8 ] fzf^il.. Xwa. Ywa, Zwaf^. y= 

Xwm, Ywm, Zwmtt, x>fX':/Kii 

20 Xcc, Ycc. Zcctt, ^Um,\ZJ:'z>X:k^^ 

[0 0 4 9] g|7«, T^^X^W-rdt^g^nTl^-SS 

^Xcc, Ycc, Z c c t Oll^ Sr ^ b t> O T , 

CD U , 

0 0 2 1 T ) -(91) 

0 0 1 9 T ) -(92) 

0 0 2 2 T ) -(93) 
30 y':r302\zm/oX.^<D7 2 9 <@ CO ft X - iS' 

#gcoT'-^^il^u, ^^rx^^y:/3 0 3^zii^T, 

^(Dil^L^fe7'-5'$:±ia<7)^ai::C I E 1 9 3 I O 

XY z ^mmm\z^^v . ;k^z7.y^ y y 3 O 4 \zm/v 
X. toxY z%mmm^husmikii^ji:^^m\z^w^r 
c I E 1 9 3 I (D XY z ^&mm^^ <^ L u s m^i^ 
ie«rii'^(o^i^ti, ±fe<o^(ii) (12) (13) 

J; o T ff d • 

[0053] ;k\z. ^kv' V 3 0 5 \zm/ux . -eODLM 

SUt^^^&^ML, M. S^. ±fE<Ost (2 1) (2 
40 2) (2 3) lCj:oT, T'w'>^yU^d^^m$nTV^^ 

mmx<o^m.^(Dhu s m^i^j^-^mLv/ , mw. sw 

[0 0 54] -yj . m I (Dmrnmrn tmm\z . ^^^^ 

^^S!lXig4 0T^Ziy$tl/c^^.^*'bi:iC, :a#ia<JlC 

\tm5 \z^Lft^vumm\zx-:>x. miEr^^^^^ 

[0 0 5 5] 08<D^(7)^A-Sc^IE^^^2lii.^U-^> 
300-Ctt, X7-'>:7'30 5 />>e>;^7^»y:/306{Cife/u 
C:Ocfc'5C@5<7)X7-*y:/2 0 3-CJitm$tl/i, ^ 
50 (31) (32) ( 3 3 ) tl^^i^mJt-mJE^<D 



] I 

L M S m^i^-St^^^^ m^^X . X 5^ y >^ 3 0 5 -CiE^ft 
$nrc,^(2l) (22) (23)-e^$n^LMS 
m^i^SB^^mL' . M* . S' I'JtUT. ^(4 1) 

(4 2) (4 3) II<i:oT, ^<D M.^-^^JE^ff O . 
(00 56} ^ ^\Z. Xy^y-:^Z0 7\zm/o'V. ^ <D ^ 

S"*.SC(51) (52) (53)l::ctt>T, CIE 

1 9 3 1 (DXY z^mmm\zm^-r^. 

(0057] X7^!yy308ICii^T. 

[00 58] :k\Z. X5^-yy309ICilA/-C, ±S<07 

Se»^CX5^5/7^3 10^CJfe^-C, n** 7 2 9J:0:*:^V^ 

;:»^S7!i^^^|3j»fb. n7!>t 7 2 9aTTa&^<h^JEIrU^i:# 
\Z\t. XT-'yy302 CHoT. X7^>y7'302-30 
9 0 ig-r. 

[0059] -eUT, >;5"y7'310'CnAW29<l:0 

# <!: »r U ^ t # , X 3 l 0 ^ X 

:/3 1 lIZit/uT. ^E-tl^'riC5}e«6/r 7 2 9 m<0^^ — 

H 9 c^-r J: ^ 3 ;>C7cL u T ^c»^rt■r £;t± 
o^aatt, a 6 c^Lfcfew^A-sc^iExa 5 0 Tff 

[0060] X5"^yy3 12{Cit^-C, M^feT^- 

5^^tftX@7 o^tioeo^il-S^^iftxms 0t::i3V^ 

T. ^e(7>3;^7CLUT{Ct&fi^^nfc€.5='-i5'(CJ:oT, 

[006 1] 3;!5i:7C:LUT07HUXtt, L'a'b'^ 
^1±©^fK (<fl:®) Xf^m^'f- ^ t^. 010 

Q 0 7 ® m:^{fi®1^S*ad<# 6n«io -TJ^Jb^, ^ 
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